ABSTRACT Co-integration and Error Correction Model (ECM) 
INTRODUCTION
In an open economy policy makers are concerned with two macroeconomic goalsinternal balance and external balance. Internal balance is achieved when the economy's resources are fully utilized and stability of price level is attained. External balance is achieved when an optimal level of current account balance is attained. By optimal balance it is meant that 'a country's current account is neither so deeply in deficit that the country may be unable to repay its foreign debt in the future nor so strongly in surplus that foreigners are put in that position' (Krugmman and Obstfeld, 2003) .
The current account is an important indicator of a country's economic performance. Movement of this macroeconomic indicator conveys information about actions and expectations of all market participants in an open economy (Bannaga 2004 ). In particular, the behavior of current account balance provides useful information about change in macroeconomic policy stance and autonomous shocks to the economy (Knight and Scacciavillani 1998) . A current account deficit may not be that much problematic if the borrowed funds are utilized in productive investment projects that generate funds to repay the loan. But if it is not the case then, at times, external target may be imposed from abroad and the creditors may become reluctant to lend money any more. On the other hand, excessive current account surplus is also not desirable. Excessive current account surplus may result from lower domestic investment 1 , which hampers future productive capacity of the economy. Current account surpluses resulted from excessive borrowing by the foreigners may give rise to the problem of non-repayment of loans if the debtors borrow in excess of their capacity.
Therefore, it is seen that the task of the policymakers at the macro level is to maintain the current account balance at a level that does not give rise to any of the problems discussed above. In other words, the problem of formulating macro policy to achieve external balance is to achieve sustainable current account balance in the long run. Although maintaining a sustainable current account balance is important in every economy, it 'has come to be of considerable interest in the context of recent episodes of macroeconomic turbulence in many emerging markets' (Chinn and Prasad, 2002) . These macroeconomic crises in developing countries have underscored the need for a clear understanding of the factors underlying a country's current account position. If the factors that determine current account are identified, desirable balance could be attained by controlling or manipulating those factors. The reminder of the paper is organized into eight sections as follows: after introduction in section 1 research problem is discussed in section 2, next objectives of the study are spelled out in section 3 followed by review of determinants of current account deficit in section 4, section 5 contains model specification and methodology of the study, empirical estimation, analysis and findings of the study are presented in section 6 and the paper is concluded in section 7.
STATEMENT OF THE RESEARCH PROBLEM
Foreign trade sector of Bangladesh experienced substantial reforms in the beginning of the 1990s. Before, 1990 external sector of the country was characterized by high degree of protection -both quantitative and qualitative. After independence in 1971, foreign trade sector of Bangladesh was marked by an inward-looking policy, which resulted from nationalization of all heavy industries and financial institutions (Khan 2001) . Before trade liberalization mainly traditional items constituted the bulk of the exports. Since the late 1980s and early 1990s external sector undergone radical transformation marked by a shift from traditional to non-traditional goods (Khan 1994) . Table- 1). This improvement in the current account may be attributed to liberalized trade regime and higher workers remittances (Khan, 1994; Rahman, 2003) . However, improved current account balance does not seem to be sustainable given the current highly concentrated export structure. In the 1970s and 1980s jute and jute goods fetched majority of the export earnings for which jute used to be called 'Golden Fiber of Bangladesh'. Since the early 1990s the export sector has become highly concentrated in Ready Made Garments (RMG) industry.
From Table- 2 it is clear how lopsided the country's export structure is. Bangladesh's narrow-based export structure has made its foreign trade sector very vulnerable to external shocks. This lack of diversification is a major challenge for the economy. This is because Multifibre Agreement (MFA) that shielded Bangladesh's export of RMG from external competition in the quota market has expired in the beginning of 2005. Therefore, in the years to come external sector of Bangladesh, with its narrow-based export and inadequate backward linkage industries, will face severe competition in the world market putting adverse effect on current account.
Backward linkage industry is essential for the RMG sector to remain competitive in the quota free market, because it reduces leadtime substantially. According to a World Bank report, if yarn for RMG is produced in the country the lead time to obtain yarn drops to practically zero days from 22 days that it takes to get yarn from India, and low and decreasing lead times are becoming one of the most important aspects for sourcing decisions of the international buyers. Therefore, given the narrow export base and lack of import substitute industry, if RMG sector loses its market share current account will face severe problem.
Another aspect that will have negative impact on export competitiveness and thereby on current account balance in post MFA era is low productivity of labor compared to other south Asian countries as shown in Table-3 below. From the table it is seen that although unit labor cost and yearly wage are lower in Bangladesh than in India and Pakistan, labor productivity is lower than those countries. This low productivity of labor will be a vital impediment for the export sector to achieve competitive position in the quota free world market.
Although Bangladesh rationalized its tariff structure substantially since 1990, it still remains one of the most protectionist countries in the world, which creates antiexport bias. anti-export bias-the higher the ratio above 1.00, the higher the bias against export.
From Given the problems in the foreign sector discussed above it remains a question of considerable interest how Bangladesh will maintain external balance in the face of global competition. To answer this question it is imperative to identify the factors that affect the current account deficit in Bangladesh in order to manipulate them to achieve a desirable and sustainable balance consistent with the goal of economic growth.
OBJECTIVES OF THE STUDY
This paper addresses the issue of the determinants of current account deficit in Bangladesh to fill a gap in the literature. To be specific the objectives of the study may be enumerated as follows:
1. To determine the determinants of Current Account Deficit (CAD) and examine their short run as well as long-run equilibrium relationship with CAD; and 2. To examine whether the CAD model experience any structural break due to introduction of different reform measures, such as, tariff rationalization, opening of trade regime, foreign exchange reform leading to convertibility of taka etc. in the 1990s.
DETERMINANTS OF CURRENT ACCOUNT DEFICIT (CAD) -A BRIEF REVIEW
Literature on current account balance encompasses both developed and developing countries. Present study focuses on the determinants of current account deficit in developing countries. Accordingly this section reviews some research works that studies the factors that contribute significantly in shaping the size of current account balance in developing countries. Debelle and Faruqee (1996) use a panel of 21 industrialized countries over the period 1971-1993 and an expanded cross-sectional data set that include an additional 34 industrial and developing countries. Their paper attempts to explain long-term variations and short-run dynamics of the current account by specifying cross-section and panel data model respectively. They find that the fiscal surplus, terms of trade and capital control do not play significant role on the long-term variations of the current account in developing countries, while relative income, government debt and demographics do. Furthermore with the purpose of estimating short-run effects, they estimate both a partial-adjustment model with fixed effects and an error correction model. In both cases they find that short-run changes in fiscal policy, movement in terms of trade and exchange rate affect the current account balance of the industrialized countries.
Craigwell and Samaroo (1997), using cointegration theory and error correction models (ECM) over the period 1967 to 1991, examine the current account behavior of two Caribbean developing countries, Trinidad and Tobago and Barbados. They find that for Trinidad and Tobago, in both long run and ECM, the important explanatory variables of current account are the exchange rate, the budget surplus to Gross Domestic Product (GDP) ratio, the level of foreign income and lagged current account. In case of Barbados, they find that the terms of trade and the budget surplus are influential in the long run while long-term capital flows to GDP ratio and the budgetary variables are important in the short run. They also estimated a pooled regression model, which confirms most of the findings of the error correction model. Calderon, Chong and Loyza (1999) study the determinants of current account deficits in developing countries. They use an unbalanced panel of 753 annual observations from 44 developing countries over the period 1966-95. They use annual data and nonoverlapping five-year averages to study transitory and permanent (trend) effects respectively of domestic output growth, growth of industrialized countries, savings, exports, real exchange rate, terms of trade, international interest rate and inflation on current account deficit. They find that domestic output growth and reduction in international interest rate have both transitory and permanent positive effect on current account deficit. Growth rates of industrialized countries, private and public saving and inflation are found to have transitory negative effect on current account deficit. Only export relative to Gross Domestic National Income (GDNI) shows positive permanent effect contrary to its negative transitory effect on current account deficit. Savings and appreciation of real exchange rate or worsening of terms of trade are found statistically insignificant permanent effect on current account deficit.
Chinn and Prasad (2000) examine medium term determinants of current account in 18 industrialized and 71 developing countries over the period 1971-1995 and employed cross-section and panel regression to investigate the relationship between current account and its determinants across countries and over time. They find that government budget balances, initial net foreign asset positions are positively correlated with current account balance. They also find that among developing countries, higher terms of trade volatility is associated with larger current account surpluses. The degree of openness to international trade appears to be weakly associated with larger current account deficits among developing countries. However, their study finds that a potentially important variable, average GDP growth does not bear any systematic relationship with current account balances.
Sarisoy-Guerin (2003) examines the relationship between current accounts and capital accounts in a set of industrialized and developing countries. Using panel fixedeffect regression analysis the paper addresses the question whether cyclical volatility in current accounts can be explained by the volatility of capital flows. Second SarisoyGuerin addresses the issue of causal relationship between capital flows and current account imbalance. In doing so, cointegration and Granger-causality and causality test on Error Correction Model (ECM) are conducted. The overall finding of the study is that for industrialized countries no causal relationship exists between current account imbalance and capital flows volatility, whereas result for developing countries indicates that there is causal effect of capital flows volatility on current account imbalances. The author ascribes this difference of results on the degree of capital control in industrialized and developing countries and also on the ability to borrow in the international capital market. Bannaga (2004) 
The paper finds that the government's own reform were more effective than those imposed by IMF or the World Bank. With regard to the long run equilibrium relationship the paper finds that they are cointegrated. In the long run GDP growth rate and per capita income level are found to have significant negative effect of current account deficit, whereas changes in black market exchange rate is found to be positively and significantly associated with the same. In the ECM formulation of the model, GDP growth rate and terms of trade are found to be significant with a highly significant error correction term.
The determinants of current account deficit (CAD) that are reviewed above have also been widely used in many other studies as cited in Calderon, Chong and Loyza (1999) to evaluate the impact on the current account balance of fiscal policy (Leideman and Razin 1991; Frenkel and Razin, 1996) , real exchange rate (Stockman, 1987) Tornell and Lane, 1998; Mansoorian, 1998), capital control (Mendoza, 1991) and global productivity shocks (Glick and Rogoff, 1995; Razin, 1995) .
So far current account deficit specifically has not been subjected to any research work in the context of Bangladesh. However, issues relating to foreign trade sector have been addressed in some studies. For example, Rahim and Taheruddin (1975) , Taheruddin (1978) examines the balance of payments problem in Bangladesh; Rahman (1991) reviews the performance and policies of Bangladesh's external sector during the 1980s; Khan (1994) So it is seen that determinants of current account deficit in Bangladesh remains an area to be given due attention, which the present paper attempts to do.
From the above review of determinants of CAD in developing countries, depending on the availability of data, following variables are selected for the purpose of empirical model specification and classifies them into factors that are related to internal and external economic conditions as follows: ii. Domestic saving: Current account balance is defined as the difference between saving and investment. So, for a country experiencing CAD, increase in domestic saving relative to investment leads to reduction in CAD. So there is negative relationship between domestic saving (relative to investment) and CAD.
iii. Domestic income growth: Kraay and Ventura (2000) argue that the sign of current account response to transitory income shock depends on the share of foreign assets in a country's total assets. Under some plausible assumptions, they show that the current account response to a transitory income shock is equal to the increase in savings generated by the shock times the share of foreign assets in the country's total assets. This rule implies that favorable income shock lead to current account deficit in debtor countries and surplus in creditor countries. Besides, increase in income increases consumption, part of this increased consumption expenditure is spent on imported items, which widens current account deficit. Therefore, in accordance with both reasoning, for Bangladesh, which is a debtor country, there should be positive relationship between domestic income growth and CAD.
External Economic Conditions i. Real Exchange Rate:
Real exchange rate has historically been an important determinant of current account balance. An appreciation of domestic currency, i.e. an increase in real exchange rate, increases import and decreases export, making CAD wider. A deprecation of domestic currency has the opposite effect on CAD, that is, real exchange rate and CAD are positively related.
ii. Terms of Trade:
The relationship between current account and terms of trade is not unambiguous (Carigwell and Samaroo, 1997) . Recently Backus (1993) found that the sign of relation between terms of trade and current account balance is governed by the elasticity of substitution between foreign and domestic goods. For example, if the elasticity of substitution exceeds unity, then improvement in the terms of trade will improve the current account balance, i.e., reduce CAD. On the other hand, if the elasticity of substitution is below unity, improvement in the terms of trade will worsen current account balance, i.e., increase CAD. Therefore, a priori it is not clear the exact sign of the relationship between terms of trade and CAD.
iii. Foreign interest rate:
Foreign interest rate affects the demand for international capital by the developing countries. According to Reisen (1998) , net debtor countries, as most developing countries are, widen their demand for international capital in response to interest rate reduction. So, according to this argument, there is negative association between foreign interest rate and CAD.
iv. Export: An increase in export, relative to GDP, has the effect of lowering the CAD through its positive impact on trade balance (Calderon, Chong and Loyza, 1999). That is, there is negative relationship between export and CAD.
v. Foreign income:
An increase in the income of the trading partners reduces CAD. Because increase in foreign income increase demand for exports, which, through its impact on trade balance, reduces CAD. So there is negative association between foreign income and CAD.
EMPIRICAL SPECIFICATION OF CAD MODEL AND METHODOLOGY

The Current Account Deficit (CAD)
Model: In the light of the discussion presented in section-4, a model of CAD is specified as under, which is estimated using Ordinary Least Square (OLS) method: Bi-lateral real exchange rate between Taka and US dollar is used as a proxy for RER and is calculated as the ratio of US CPI to Bangladesh CPI time nominal exchange rate. Real GDP growth rate of USA is used as the proxy for foreign income and USA federal fund rate is used as the proxy for FIR.
Methodology:
This section presents methodology followed in this study. Standard econometric issues that are addressed in this section are unit root test, co-integration and Error Correction Model (ECM).
Unit Root Test:
Empirical works based on time series data assumes that the underlying time series is stationary. 'A time series is said to be stationary if its mean, variance and auto-covariance (at various lags) remain the same no matter at what time we measure them' (Gujarati, 1995) . If the underlying series is not stationary, least square methods and classical inferences made from these series are generally not valid (Carigwell and Samaroo, 1997 Dickey and Fuller, 1979) . Like the ADF test, PP's method allows for the possibility that in the DF formulation Â t may not be identically and independently distributed. Phillips and Peron (1988) propose a non-parametric method of controlling for higher order serial correlation in a series and is based on the following first order auto-regressive [AR(1)] process:
Where, ∆ is the first-difference operator, a is the constant, β is the slope and 1 − t y is the first lag of variable y . The correction for the serial correlation in ε is nonparametric since an estimate of the spectrum of at frequency zero is used that is robust to heteroscedasticity and autocorrelation of unknown form. The Newey and West (1987) method is used to construct an estimate of the error variance from the estimated residuals as follows:
; Where l is a truncation lag parameter and is a window. Engle and Granger (1987) suggest that a vector of non-stationary time series, which may be stationary only after differencing, may have stationary linear combination without differencing and then the variables are said to have cointegrated relationship. If the variables are nonstationary and not co-integrated, the estimation result of regression model gives rise to what is called 'spurious regression'. In that case one may obtain a very high R 2 , although there is no meaningful relationship between the variables. To ascertain cointegrating relationship between two variables, say, and residuals from regression model are subjected to DF test as under:
Co-integration:
A significant t statistic indicates that dependent and independent variables are cointegrated.
Error Correction Mechanism (ECM):
Another important result of cointegration analysis is Error Correction Model (ECM), first used by Sargan (1984) and latter popularized by Engle and Granger (1987) which deals with modeling short-run dynamics of long-run equilibrium relationship. Despite co-integrated or having long-run equilibrium relationship between a set of variables, in the short-run there may be disequilibrium. ECM corrects for that disequilibrium. The ECM presentation of relationship of the two variables, and , takes the following form:
Where the one period lagged value of the residual from regression , measures the discrepancy between actual and long run or equilibrium value of that is corrected each period.
Besides, the estimated CAD model is subjected to various tests to satisfy the assumption of OLS, such as multicollinearity, heteroscedasticity, autocorrelation, normality of residuals, model specification etc. in order to ensure the adequacy of the estimated model.
6.ESTIMATION RESULTS, ANALYSIS AND FINDINGS
Estimation Results
The analysis starts with the examination of stationarity property of the underlying time series data. ADF and PP unit root tests results are reported in Table-5 >DW is a good rule of thumb to suspect that the estimated regression suffers from spurious regression. In the above case R 2 <DW, therefore, as a first approximation it can be concluded that the estimated regression is not a spurious one. Moreover, according to Co-integrating Regression Durbin-Watson (CRWD) test, variables are co-integrated as the computed DW value (= 2.06) is well above the critical values of 0.511, 0.386 and 0.322 at 1%, 5% and 10% level respectively, the null hypothesis of cointegration cannot be rejected. However, formal EG co-integration test is performed to examine whether the variables in regression model (1) are co-integrated. To do so, residuals from equation (2) Figure-1 below) also gives the same impression. It is clear from Figure-1 that CUSUMSQ does not cross either of the bounds at 5% significance level implying that the model does not have any structural break over the study period. Therefore, the model can be taken as an adequately specified one as it passes all diagnostic checking successfully.
The long-run equilibrium relationship between CAD and its determinants logically leads to the examination of short-run dynamics of this long-run behavior through ECM. However, before moving to ECM some observations are in order. The estimation result of regression equation (2) shows that the R 2 is quite high but out of eight independent variables, only three (FIR, TOT and EX) of them are statistically significant. This indicates that possibly there is some degree of multicollinearity among some of the independent variables. So, multicollinearity is examined by correlation matrix that is presented in Table-6 .
Examination of correlation matrix shows that TOT is highly and positively correlated with EX and SAV and EX is highly and positively correlated with SAV. Therefore, in order to avoid the problem of multicollinearity TOT, SAV and EX are included separately in regression equations as follows:
Where a priori signs of the coefficients of the regression models are same as in model (1). Estimation results of these equations are reported in Table-7 . Results indicate that the effort to avoid multicollinearity problem does not yield better result. Most of the variables are still highly insignificant and adjusted R 2 s are well below than that of equation (2) .
As the effort to take care of multicollinearity does not yield better result, the regression model (2) is retained as the preferred model and short run dis-equilibrium of long run relationship between CAD and its determinants is examined through ECM. ECM specification of regression model (2) and its estimation result is reported below: (8) is negative and significant which is the requirement of valid co-integration.
Analysis and Findings
Estimation results of regression equation (2) show that CAD has a long-run equilibrium relationship with it determinants as specified in model (1 (2) presented in equation (6) indicates that the speed of adjustment is quite high. More than 72% of the discrepancy between actual and the long-run value of CAD is eliminated or corrected in each year.
Another important finding of the study is that different reform measures in the external sector (i.e. tariff reduction, current account liberalization through current account convertibility etc.) did not appear to have any significant impact on CAD. The CAD model examined in this paper is found to remain stable over the study period.
CONCLUSIONS
This section concludes the paper by summarizing some of the main results followed by a brief discussion of direction of future research. The aim of the paper was to examine the behavior of current account deficit of Bangladesh in the long-run and short-run using co-integration and error correction theory. Specifically the paper examines the impact of government budget surplus, domestic saving, domestic income, real exchange rate, terms of trade, foreign interest rate, foreign income on current account deficit. The study covers the period from 1976 to 2003 and uses annual observations. Augmented Dickey-Fuller (ADF) and Phillips-Perron (PP) unit root tests suggests that variables are integrated to different orders, but Co-integrating Regression Durbin-Watson (CRWD) and Engle-Granger (EG) co-integration test suggest that in the long run variables are cointegrated. Both long-run static and short-run dynamic ECM indicate that the important explanatory variables in determining current account deficit are foreign interest rate (FIR), terms of trade (TOT) and export as percentage of GDP (EX). Foreign interest rate and export are negatively whereas term of trade is positively associated with current account deficit. Short-run adjustment of long-run disequilibrium is quite high as found in ECM framework. The noteworthy finding of this study is that no internal economic conditions do have significant impact on current account deficit in Bangladesh; all factors are related to external economic conditions. One important implication of this result is that domestic macroeconomic policies do not have much to do to affect current account deficit. All significant factors are governed by the state of world economic conditions. This ineffectiveness of domestic policy is further evidenced in the fact that despite different reform measures, the model of current account deficit remains stable over the entire study period.
This study makes an effort to identify the factors that affect current account deficit of Bangladesh in the long and short run. There is still further scope to extend the analysis in other South Asian countries. Moreover sustainability of current account deficit of Bangladesh may well be a potential area of future research.
